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Abstract 



A radiation imager (100) includes a light absorbing layer (150) disposed substantially over a plurality of light 
sensitive imaging regions (130) and/or a plurality of switching devices (140) of a light sensitive imaging array 
(120). The light absorbing layer (150) reduces the amount of light incident on the light sensitive imaging 
regions (130) from a scintillator (180) thereby allowing use of higher energy radiation for inspection of parts 
while avoiding saturation of the light sensitive imaging array (120). The light absorbing layer (150) also 
reduces the amount of light incident on the switching devices (140) thereby reducing leakage between the 
switching devices (140) during read out. Where the scintillator (180) ages over time, e.g., a cesium iodide 
scintillator which preferentially increasingly absorbs blue light, desirably the light absorbing layer (150) 
primarily absorbs the blue light from the scintillator (180) so that the calibration of the radiation imager (100) 
does not change over time. Desir ably t he light absorbing layer (150) is a light absorbing barrier layer having 

p-type doped amorphous silicon. I 
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(54) Radiation innager having light absorbing layer 



(57) A radiation imager (100) includes a light ab- 
sorbing layer (150) disposed substantially over a plural- 
ity of light sensitive imaging regions (130) and/or a plu- 
rality of switching devices (140) of a light sensitive im- 
aging array (120). The light absorbing layer (150) reduc- 
es the amount of light Incident on the light sensitive im- 
aging regions (130) from a scintillator (180) thereby al- 
lowing use of higher energy radiation for inspection of 
parts while avoiding saturation of the light sensitive im- 
aging array (120). The light absorbing layer (150) also 



reduces the amount of light incident on the switching de- 
vices (140) thereby reducing leakage between the 
switching devices (140) during read out. Where the scin- 
tillator (180) ages over time, e.g., a cesium iodide scin- 
tillator which preferentially increasingly absorbs blue 
light, desirably the light absorbing layer (150) primarily 
absorbs the blue light from the scintillator (180) so that 
the calibration of the radiation imager (100) does not 
change over time. Desirably the light absorbing layer 
(150) is a light absorbing barrier layer having p-type 
doped amorphous silicon. 
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Description 

[0001] This invention relates generally to digital imag- 
ing, and more particularly, to digital imaging via the con- 
version of radiation such as x-ray radiation Into visible 
light Impinging on a light sensitive imaging array. 
£0002] Radiation imagers such as digital x-ray imag- 
ers typically include a sdntillator coupled to a light sen- 
sitive imaging array. X-ray radiation absorbed in the 
scintillator generates optical photons which In turn pass 
into the light sensitive imaging array. 
[0003] The light sensitive imaging array typically in- 
cludes an array of pixels. Each pixel comprises a light 
imaging region or photosensor element such as a pho- 
todiode, a switching device such as a transistor, and por- 
tions of row and column address lines. Both the photo- 
sensor and the switching device may be amorphous-sil- 
icon based devices, in which case the switching device 
is a thin film transistor (TFT), typically with an inverted- 
staggered configuration. 

[0004] In operation, the row (scan) address lines are 
switched on in turn, so the signal accumulated on the 
photodiode is read out through the TFT onto the column 
(data) address lines. Connection of external electronics 
to the address lines is typically made at contact pads in 
a region outside the perimeter of the light sensitive im- 
aging array, 

[0005] A scintillator typically emits one hundred to 
more than one thousand photons per absorbed x-ray. In 
industrial x-ray inspection of parts using x-ray radiation 
having an energy of about 100 keV or greater, the gen- 
eration of photons in the scintillator is high which causes 
the photodiodes in the light sensitive imaging array to 
quickly saturate with charge. This requires either reduc- 
ing the output of the x-ray tube or taking frequent read- 
outs of the photodiodes to avoid saturation of the pho- 
todiodes. In both cases the time required for inspection 
of a part increases, in addition, the time for inspection 
also increases where the inspection of the part is made 
from multiple angles, e.g., where the part is rotated, for 
three-dimensional reconstruction of an image. 
[0006] Also, at high signal levels, and particularly 
where multiple images of an object are made, imager 
performance can be degraded because light from the 
scintillator is also incident on the switching devices. This 
can cause leakage in the TFTs, so the signal from one 
TFT is unintentionally read out during the addressing of 
another TFT. 

[0007] In addition, in certain scintillators such as ce- 
sium iodide (Csl) scintillators, the output changes over 
time due to x-ray radiation exposure. For example, the 
output of such a scintillator decreases over time at the ' 
high energy end of its emission spectrum (e.g., blue 
light) due to the formation of color centers which absorb 
light pr ferentially in the blue part of the visible spec- 
trum. See "Radiation Damage of Csl(T1) Crystals 
Above 103 RAD," M. Kobayashi et al., Nucl. Instr. And 
Method. In Phys. Res., Vol. A254, pp. 275-280 (1987). 



This change in output or aging of the scintillator over 
time causes the radiation detector to no longer remain 
calibrated thereby affecting image quality particularly 
where multiple views of a part are taken to three-dimen- 

5 sionally reconstruct an image. 

[0008] Therefore, there is a need for a light absorbing 
layer which may be disposed between a scintillator and 
a light sensitive imaging array to reduce the rate at which 
the light sensitive imaging array saturates, to reduce 

^0 light incident on the switching devices, and/or to com- 
pensate for the aging of a scintillator. The above need 
Is satisfied by the present invention which in one aspect 
provides a radiation imager having a light sensitive im- 
aging array with a plurality of light sensitive imaging re- 

15 gions and a plurality of switching devices, and a light 
absorbing layer disposed substantially over at least one 
of the plurality of light sensitive imaging regions and the 
plurality of switching devices. 

[0009] In another aspect, a method is provided for fab- 
20 ricating a radiation imager in which the method includes 
providing a light sensitive imaging array having a plural- 
ity of light sensitive imaging regions and a plurality of 
switching devices, and forming a light absorbing layer, 
e.g., as noted above, disposed substantially over at 
25 least one of, and desirably both, the plurality of light sen- 
sitive imaging regions and the plurality of switching de- 
vices. 

[001 0] The invention will now be described in greater 
detail, by way of example, with reference to the draw- 
30 ings, in which:- 

FIG. 1 is a cross-sectional view of a portion of an 
exemplary radiation imager in one embodiment of 
the present invention; 

35 

FIG. 2 is a graph of the light emission spectrum of 
a scintillator during initial exposure to radiation (il- 
lustrated as a solid line) and after prolonged expo- 
sure to radiation (illustrated as a dashed line); and 

40 

FIG. 3 is a graph of the light transmission spectrum 
for the light absorbing layer of FIG. 1. 

[0011] FIG. 1 is a cross-sectional view of a portion of 
45 an exemplary radiation imager 100. Radiation imager 
100 includes a substrate 110 on which a light sensitive 
imaging array 120 is disposed, a scintillator 1 80 optically 
coupled to light sensitive imaging array 120, and a light 
absorbing layer 150 disposed between light sensitive 
50 imaging array 120 and scintillator 180. In this exemplary 
radiation imager, light absorbing layer 150 is incorporat- 
ed as part of a ban-ier layer between scintillator 180 and 
light sensitive imaging array 120. 
[0012] Light sensitive Imaging array 120 includes a 
55 plurality of pixels 122 (a representative one of which is 
illustrated in FIG. 1 ) which are typically arranged in rows 
and columns on substrate 110. Each pixel 122 includ s 
a photosensitive element or light sensitive imaging r - 
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gjon 130 and a switching device 140. For example, each 
light sensitive imaging region 1 30 includes a photodiode 
132 disposed over a bottom contact pad 134 and below 
a upper transparent conductive layer 136. Upper con- 
ductive layer 136 may include a material such as indium 
tin oxide or the Ilk . Each switching device 140 includes 
a thin film transistor (TFT) which couples light sensltiv 
imaging region 130 to readout electronics via data line 
125. 

[0013] Photodiode 132 comprises light absorptive 
semiconductive material such as substantially intrinsic 
hydrogenated amorphous silicon (a-SI), and may conrv 
prise layers (not shown) of silicon doped to a selected 
conductivity (i.e., n-type or p-type) to proylde the desired 
respective electrical contact to bottom contact pad 1 34 
and upper conductive layer 1 36. A suitable switching de- 
vice 140 is described in U.S. Patent No. 5,517,031. 
[0014] Scintillator 1 80 emits optical photons or visible 
light in response to the absorption of incident radiation. 
A portion of the emitted visible light is absorbed in light 
absorbing layer 150 (as explained below) and a portion 
of the emitted visible light penetrates light absorbing lay- 
er 150 impinging on light sensitive imaging array 120. 
The impingement of the emitted light results in voltage 
levels that are periodically read and converted to digital 
data. 

[0015] Suitable scintillators comprise a scintillating 
materia! selected to have a high absorption cross-sec- 
tion for radiation of the type it is desired to detect with 
radiation imager 1 00. For radiation imagers designed for 
the detection of x-rays, the scintillating material is typi- 
cally cesium iodide doped with thallium (Csl:T1), or al- 
tematively, sodium (Csl:Na). The cesium iodide is ad- 
vantageously deposited on light absorbing layer 150 by 
evaporation in the form of needles. Each needle has a 
relatively long longitudinal axis compared to a relatively 
short diameter so that most optical photons emerge 
from the bottom of the scintillator towards the light sen- 
sitive imaging array. The scintillator may have a thick- 
ness on the order of about 0. 1 mm to about 1 .0 mm and 
the doping level is on the order of 0.1% to 10% by 
weight. Altematively, the scintillating material may be 
formed Into a fiber optic scintillator. Suitable materials 
include terbium-activated silicate luminescent glasses. 
[0016] Light absorbing layer 150 typically is config- 
ured to extend substantially over at least one of the plu- 
rality of light imaging regions 130 and the plurality of 
switching devices 140 for reducing the amount of light 
incident on light sensitive imaging regions 130 and 
switching devices 140 from scintillator 180. Desirably, 
light absorbing layer 150 is continuous with respect to 
scintillator 180, e.g., a continuous layer under scintillator 
180, for reducing the amount of light incident on both 
light sensitive Imaging regions 130 as well as switching 
devices 140. In addition, as xplained in greater detail 
below, light absoriaing layer 150 is operable to primarily 
absorb a portion of the spectrum of the light from scin- 
tillator 180. 



[0017] In this exemplary radiation imager 100, light 
absorbing layer 150 is incorporated as part of the barrier 
layer of the radiation imager. For example, light absort>- 
ing layer 1 50 is configured to serve the purposes of seal- 

5 ing the light sensitive imaging array 120 from moistur 
which could degrade performance, acting as a control- 
led surface to which scintillator 180 adheres, acting as 
an optical coupling medium, and reducing the amount 
of light incident on light sensitive imaging array 120 per 

10 absorbed radiation in scintillator 180. 

[0018] Light absorbing layer 150 includes a first or 
bottom layer 152 which provides a buffer layer, e.g., a 
uniform layer on the indium tin oxide, for attachment to 
the subsequent layers; a second or top layer 158 which 

IS provides a moisture barrier and an adhesion bonding 
surface for attachment to scintillator 1 80; and a third ab- 
sorbing layer 156 comprising a light absorbing material 
disposed between bottom layer 152 and top layer 158. 
Optionally, a fourth layer 154, which also provides a 

20 moisture barrier, may be disposed between absorbing 
layer 156 and bottom layer 152. 

[001 9] In this exemplary light absorbing layer 1 50, top 
layer 158 and fourth layer 154 include layers of silicon 
nitride, bottom layer 152 includes a layer of silicon oxide, 
25 and absorbing layer 156 Includes a layer of p-type 
doped amorphous silicon such as p+ amorphous silicon. 
[0020] With the substrate, light sensitive imaging ar- 
ray, and contact pads initially provided, fabrication of ex- 
emplary light absorbing layer 150 is as follows. Light ab- 
30 sorbing layer 150 may be deposited by plasma-en- 
hanced chemical vapor deposition (PECVD) as a se- 
quence of layers In a single deposition process step. 
Typically, the deposition temperature is about 250 de- 
grees Celsius or less. 
35 [0021] For example, bottom layer 1 52 comprises sili- 
con oxide (SiOx) and may be deposited using source 
gasses comprising silane and nitrous oxide. Fourth lay- 
er 154 is deposited next and comprises preferably sili- 
con nitride (SINx), and may be deposited using source 
40 gasses comprising silane and ammonia. Absorbing lay- 
er 156 is preferably p-type doped amorphous silicon, 
and may be deposited using source gasses comprising 
silane, and diborane or trimethylboron as the p-type do- 
pant. Top layer 158 comprises SiNx, and may be depos- 
es ited using source gasses comprising silane and ammo- 
nia. 

[0022] In addition, bottom layer 152 includes a layer 
of silicon oxide having a thickness of, for example, about 
20 nm to about 500 nm, and preferably about 30 nm. 

50 Fourth layer 1 54 includes a layer of silicon nitride having 
a thickness of about 0 nm to about 1000 nm. and pref- 
erably about 400 nm. Absorbing layer 156 includes a 
layer of p-type doped amorphous silicon having a thick- 
ness of about 30 nm to about 500 nm, and preferably 

55 about 100 nm. Top layer 1 58 Includes a layer of silicon 
nitride having a thickness of about 0 nm to about 1,000 
nm, and pref rably about 250 nm. 
[0023] Light absorbing layer 150 is photolithographi- 
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catly piattemed to allow electrical contact to the contact 
pads (not shown) which are beyond the perimeter of the 
light sensitive imaging array. Light absorbing layer 150 
Is desirably patterned to be continuous over the light 
sensitive imaging regions 130 as well as switching de- 
vices 140. As is well known in the art, patterning com- 
prises coating the imager with photoresist, exposing the 
photoresist with actinic radiation with a specific areal 
pattern, developing and removing the exposed photore- 
sist, etching light absorbing layer 150, and removing the 
remaining photoresist. Etching of the light absorbing lay- 
er may be performed by reactive Ion etching using gas- 
ses comprising fluorine and chlorine. For example, top 
layer 158 of SiNx may be etched down to absorbing lay- 
er 156 with a gas mixture comprising CF4. Absorbing 
layer 156 of p-type doped amorphous silicon may be 
etched with a gas mixture comprising HCI and SFg. 
Fourth layer 154 of SiNx and bottom layer 152 of SiOx 
may be etched with a gas mixture comprising CF4. Al- 
ternatively, wet etching may be employed, for example 
HF-based etchants may be used to etch SiNx and SiOx. 
[0024] From the present description, it will be appre- 
ciated by those skilled in the art that the while light ab- 
sorbing layer 150 includes at least one absorbing layer, 
the order and number of the layers comprising light ab- 
sorbing layer 150 may be varied. Desirably, depending 
on the application, the absorbing layer provides a reduc- 
tion of light from the scintillator of about 10 percent to 
about 95 percent, and preferably about 40 percent to 
about 95 percent. 

[0025] An alternative light absorbing layer may in- 
clude a light absorbing barrier layer having mainly sili- 
con SiNx, for example, with the p-type doped amor- 
phous silicon light absorbing layer being sandwiched 
between two SiNx layers. I.e., not having a silicon oxide 
layer Depositing the p-type doped amorphous silicon 
light absorbing layer between the SiNx layer avoids af- 
fecting adhesion to the tight sensitive imaging array. 
Since the SiNx layer may be patterned using reactive 
ion etching with the endpoint based on an N emission 
line, depositing the p-type doped amorphous layer be- 
tween the SiNx layers avoids effecting the endpoint. Al- 
so, by depositing the p-type doped amorphous layer be- 
tween the SiNx layers, the p-type doped amorphous lay- 
er does not affect the adhesion of the scintillator to the 
barrier layer. 

[0026] Other suitable light absorbing layers may com- 
prise materials such as n-type doped amorphous silicon 
having a thickness of about 30 nm to about 500 nm and 
preferably about 150 nm; substantially intrinsic silicon 
having a thickness of about 50 nm to about 1,000 nm 
and preferably about 200 nm; silicon-rich silicon nitride 
having a thickness of about 50 nm to about 1 ,000 nm 
and preferably about 500 nm; a metal such as molyb- 
denum or chromium having a thickness of about 10 nm 
to about 100 nm and preferably about 20 nm, and com- 
binations thereof. For an absorbing layer of molybde- 
num or chromium, reactive ion etching with gasses com- 



prising SFg and CIg, and CIg, respectively, or wet etch- 
ants including phosphoric and nitric acids, or HCI, re- 
spectively, may be used. 

[0027] Scintillator 180 Is subsequently disposed adja- 
5 cent to top layer 158. For example^ scintillator 180 may 
comprise Csl doped with thallium or sodium deposited 
by thermal evaporation. Alternatively, it may comprise a 
fiber optic scintillator plate or othi^r body of material. In 
order to protect the scintillator 180 and underlying light 
10 sensitive imaging regions 130 from moisture and ambi- 
ent light, the scintillator 180 may be sealed with an 
opaque cover (not shown). The completed radiation Im- 
ager 100 isthen connectedto external electrical circuitry 
(not shown). 

15 [0028] In medical imaging with x-ray radiation having 
energies of about 20 keV to about 140 keV, use of radi- 
ation imager 100 allows the x-ray dose to be increased 
to improve perfomnance, rather than having to reduce 
the dose to avoid saturation of the light imaging array 

20 (e.g., photodlodes) which necessitate multiple reads. 
[0029] In industrial imaging with x-ray radiation ener- 
gies of about 100 keV to about 500 keV or greater such 
as CT applications employing multiple views, use of ra- 
diation imager 100 allows the inspection speed to be re- 

25 duced because the reduction in light per x-ray maintains 
the time between readout frames. Also, by providing 
light absorbing layer 150 which absorbs light from scin- 
tillator 180, the x-ray dose can be increased which im- 
proves the signal-to-noise ratio. 

30 [0030] In addition to reducing the flux of light from the 
scintillator to the light sensitive imaging array by provid- 
ing a light absorbing layer over the light sensitive imag- 
ing regions, over the switching devices, and over ad- 
dress lines and other non-photodiode regions, the 

35 amount of scattering of optical photons is also reduc d. 
Scattering of the optical photons presents problems of 
increased cross-talk and noise in the array and reduces 
the special resolution (modulation transfer function) of 
the array. Thus, a continuous light absorbing layer re- 

40 duces scattering of optical photons and reduces noise 
to improve the modulation transfer function of the radi- 
ation imager. 

[0031] As explained above, a scintillator such as a ce- 
sium iodide scintillator ages over time due to radiation 

45 exposure. FIG. 2 is a graph illustrating the spectral emis- 
sion of light firom a cesium iodide scintillator verses 
wavelength or frequency. Initially, x-ray radiation expo- 
sure results in the scintillator having a light emission 
spectrum as illustrated by the solid line in FIG. 2. After 

50 a period of time of x-ray radiation exposure, the higher 
energy light (e.g., blue light, i.e., having a wavelength 
between about 300 nm to about 600 nm) decreases over 
time so that the scintillator has a light emission spectrum 
corresponding to the dashed line shown in FIG. 2, This 

55 aging of the scintillator affects th calibration of the ra- 
diation Imager, and thus the images obtained by the ra- 
diation imag r. 

[0032] In another aspect of the invention, the light ab- 
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sorbing layer 150 desirably pr dominantly or preferen- 
tially absorbs the portion of the spectrum of the light, e. 
g., light having a wavelength less than about 600 nm, 
emitted by the scintillator which changes over time 
thereby reducing the aging effect of the scintillator. s 
[0033] As shown in FIG. 3, p-type doped amorphous 
silicon desirably exhibits absorption of high energy light 
(e.g., blue light) which conresponds to the spectral re- 
gion where the Csl scintillator output changes most with 
x-ray exposure over time. With a p-type doped amor- io 
phous silicon layer, this blue light Is preferentially ab- 
sorbed relative to red thereby reducing the aging effect 
of the scintillator. For example, by absorbing the blue 
light, the blue light does not factor Into the initial calibra- 
tion of the radiation imager so that the reduction over is 
time of blue light from the scintillator does not affect the 
calibration of the radiation imager. 
[0034] For the sake of good order, various aspects of 
the invention are set out in the following clauses:- 

20 

1. A radiation Imager comprising: 

a light sensitive imaging array (120) having a 
plurality of light sensitive imaging regions (130) 
and a plurality of switching devices (140); 25 
a light absorbing layer (150) disposed substan- 
tially over at least one of said plurality of light 
sensitive imaging regions (130) and said plural- 
ity of switching devices (140); and 
wherein said light absorbing layer (150) reduc- 30 
es the amount of light incident on said at least 
one of said plurality of light sensitive imaging 
regions (130) and said plurality of switching de- 
vices (140) from a scintillator (180) disposable 
over said light absorbing imaging array (120). 35 

2. The radiation imager of clause 1 wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of light sensitive imaging regions 
(130). 40 

3. The radiation imager of clause 1 wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of switching devices (140). 

45 

4. The radiation imager of clause 1 wherein said 
light absorbing layer (150) comprises a continuous 
light absorbing layer extending over said plurality of 
layer sensitive imaging regions and said plurality of 
switching devices. 

5. The radiation imager of clause 1 wherein said 
light absorbing layer (150) primarily absorbs a por- 
tion of the spectrum of the light from the scintillator 
(180). 55 

6. The radiation imager of clause 5 wherein said 
light absorbing layer (150) primarily absorbs light 



having a wavelength less than about 600 nm. 

7. The radiation imager of claus 6 wher in said 
light absorbing layer (150) comprises p-type doped 
amorphous silicon. 

8. The radiation imager of clause 1 wherein said 
light absorbing layer (150) comprises a material se- 
lected from the group consisting of p-type doped 
amorphous silicon, n-type doped amorphous sili- 
con, substantially intrinsic silicon, silicori-rich silicon 
nitride, metal, and combinations thereof. 

9. The radiation imager of clause 1 wherein said 
light absoriaing layer (150) comprises a first layer 
(152) of silicon oxide, a second layer (158) of silicon 
nitride, and a p-type doped amorphous silicon layer 
(156) disposed between said first layer (152) of sil- 
icon oxide and said second layer (1 58) of silicon ni- 
tride. 

10. A radiation imager comprising: 

a light sensitive imaging array (120) having a 
plurality of light sensitive imaging regions (130) 
and a plurality of switching devices (140); 
a scintillator (180); 

a light absorbing layer (150) disposed between 
said scintillator (180) and said tight sensitive 
imaging array (120) and substantially over at 
least one of said plurality of light sensitive im- 
aging regions (130) and said plurality of switch- 
ing devices (140); and 

wherein said light absorbing layer (150) reduc- 
es the amount of light incident on said at least 
one of said plurality of light sensitive imaging 
regions (130) and said plurality of switching de- 
vices (140) from said scintillator (180). 

11. The radiation imager of clause 10 wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of light sensitive imaging regions 
(130). 

12. The radiation imager of clause 10 wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of switching devices (140). 

13. The radiation imager of clause 10 wherein said 
light absorbing layer (150) comprises a continuous 
light absorbing layer extending over said plurality of 
layer sensitive imaging regions and said plurality of 
switching devices. 

14. The radiation Imager of clause 10 wherein a first 
portion of the light emission from spectrum said 
scintillator (1 80) decreases over time, and wherein 
said light absorbing layer (150) primarily absorbs 
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the first portion of thie spectrum of the light emitted 
from said scintillator (180). 

15. The radiation imager of clause 14 wherein said 
light absorbing layer (150) primarily absorbs light 5 
having a wavelength less than about 600 nm. 

16. The radiation imager of clause 14 wherein said 
light absorbing layer (150) comprises p-type doped 
amorphous silicon. io 

17. The radiation imager of clause 10 wherein said 
light absorbing layer (150) comprises a material se- 
lected from the group consisting of p-type doped 
amorphous silicon, n-type doped amorphous sili- is 
con, substantially intrinsic silicon, silicon-rich silicon 
nitride, metal, and combinations thereof. 

18- The radiation imager of clause 10 wherein said 
light absorbing layer (150) comprises a first layer 20 
(152) of silicon oxide, a second layer of silicon ni- 
tride (158), and a p-type doped amorphous silicon 
layer (156) disposed between said first layer (152) 
of silicon oxide and said second layer (158) of sili- 
con nitride. 25 

19. The radiation imager of clause 10 wherein said 
scintillator (180) comprises cesium iodide. 

20. A method for fabricating a radiation imager, the 30 
method comprising: 

providing a light sensitive imaging array (120) 
having a plurality of light sensitive imaging re- 
gions (1 30) and a plurality of switching devices 35 
(140); and 

forming a light absorbing layer (150) substan- 
tially over at least one of the plurality of light 
sensitive imaging regions (130) and the plural- 
ity of switching devices (140), the light absorb- 40 
ing layer (150) operable to reduce the amount 
of light incident on the at least one of the plu- 
rality of light sensitive Imaging regions (130) 
and the plurality of switching devices (140) from 
a scintillator (180) disposable over the light ab- 45 
sorbing imaging array (120). 

21. The method of clause 20 wherein the forming 
the light absorbing layer (150) comprises forming 
the light absorbing layer (150) substantially over the 50 
plurality of light sensitive imaging regions (130). 

22. The method of clause 20 wherein the forming 
the absorbing layer (150) comprises forming the 
light absorbing layer (150) substantially over the ss 
plurality of switching devices (140). 

23. The method of clause 20 wherein the forming 



the light absorbing layer (150) comprises forming a 
continuous light absorbing layer extending over 
said plurality of layer sensitive imaging regions and 
said plurality of switching devices. 

24. Th method of clause 20 wherein the light ab- 
sorbing layer (150) primarily absorbs a portion of 
the spectrum of the light firom the scintillator (180). 

25. The method of clause 24 wherein the light ab- 
sorbing layer (150) primarily absorbs light having a 
wavelength less than about 600 nm. 

26. The method of clause 24 wherein the light ab- 
sorbing layer (150) comprises p-type doped amor- 
phous silicon. 

27. The method of clause 20 wherein the forming 
the light absorbing layer (160) comprises forming 
the light absorbing layer (1 50) comprising a material 
selected from the group consisting of p-type doped 
amorphous silicon, n-type doped amorphous sili- 
con, substantially intrinsic silicon, silicon-rich silicon 
nitride, metal, and combinations thereof. 

28. The method of clause 20 wherein the forming 
the light absorbing layer (1 50) comprises fomiing a 
first layer (152) of silicon oxide, forming a second 
layer (158) of silicon nitride, and forming a p-type 
doped amorphous silicon layer (156) between the 
first layer (1 52) of silicon oxide and the second layer 
(158) of silicon nitride. 

29. The method of clause 28 wherein the forming 
the first layer (152) comprises vapor depositing the 
first layer, the forming the second layer (158) com- 
prises vapor depositing the second layer, and the 
forming the p-type doped amorphous silicon layer 
(156) comprises vapor depositing the p-type doped 
amorphous silicon layer. 

30. A method for fabricating a radiation imager, the 
method comprising: 

providing a light sensitive imaging array (120) 
having a plurality of light sensitive imaging re- 
gions (130) and a plurality of switching devices 
(140); and 

forming a light absorbing layer (150) substan- 
tially over at least one of the plurality of light 
sensitive imaging regions (130) and the plural- 
ity of switching devices (140), the light absorb- 
ing layer (150) operable to reduce the amount 
of light incident on the at least one of the light 
sensitive imaging regions (130) and the plural- 
ity of switching devices (140) from the scintilla- 
tor (180); and 

providing a scintillator (180) over the light ab- 
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sorbing layer. (150). (180) comprises cesium iodide. 



31. The method of clause 30 wherein the forming 
the light absorbing layer (150) comprises forming 
the light absorbing layer (150) substantially over 5 
said plurality of light sensitive imaging regions 
(130). 

32. The method of clause 30 wherein the forming 

the light absorbing layer (150) comprises forming io 
the light absorbing layer (150) substantially over 
said plurality of switching devices (140). 

33. The method of clause 30 wherein said forming 

a light absorbing layer (150) comprises forming a is 
continuous light absorbing layer. 

34. The method of clause 30 wherein a first portion 
of the light emission spectrum from the scintillator 
(180) decreases overtime, and wherein the light ab- 20 
sorbing layer (150) primarily absorbs the first por- 
tion of the spectrum of the light emitted from the 
scintillator (180). 

35. The method of clause 34 wherein the light ab- 25 
sorbing layer (150) primarily absorbs light having a 
wavelength less than about 600 nm. 

36. The method of clause 34 wherein the forming 

the light absorbing layer (150) comprises forming 30 
the light absorbing layer comprising p-type doped 

amorphous silicon. 

37. The method of clause 30 wherein the forming 

the light absorbing layer (150) comprises forming 35 
the light absorbing layer comprising a material se- 
lected from the group consisting of p-type doped 
amorphous silicon, n-type doped amorphous sili- 
con, substantially intrinsic silicon, silicon-rich silicon 
nitride, metal, and combinations thereof. 40 

'38. The method of clause 30 wherein the forming 
the light absorbing layer (150) comprises forming a 
first layer (152) of silicon oxide, forming a second 
layer (158) of silicon nitride, and forming a p-type 45 
doped amorphous silicon layer (156) between the 
first layer ( 1 52) of silicon oxide and the second layer 
(158) of silicon nitride. 

39. The method of clause 38 wherein the forming so 
the first layer (152) comprises vapor depositing the 
first layer, the forming the second layer (158) com- 
prises vapor depositing the second layer, and the 
forming the p-type doped amorphous silicon layer 

( 1 56) comprises vapor depositing the p-type doped 55 
amorphous silicon layer. 

40. The method of clause 30 wherein the scintillator 



Claims 

1 . A radiation imager comprising: 

a light sensitive imaging array (120) having a 
plurality of light sensitive imaging regions (130) 
and a plurality of switching devices (140); 
a light absorbing layer (1 50) disposed substan- 
tially over at least one of said plurality of light 
sensitive imaging regions (130) and said plural- 
ity of switching devices (140); and 
wherein said light absorbing layer (150) reduc- 
es the amount of light incident on said at least 
one of said plurality of light sensitive imaging 
regions (130) and said plurality of switching de- 
vices (140) from a scintillator (180) disposable 
over said light absorbing Imaging array (120). 

2. The radiation, imager of claim 1 wherein said light 
absori^ing layer (1 50) is disposed substantially over 
said plurality of light sensitive imaging regions 
(130). 

3. The radiation imager of claim 1 or 2, wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of switching devices (140). 

4. A radiation imager comprising: 

a light sensitive imaging array (120) having a 
plurality of light sensitive imaging regions (130) 
and a plurality of switching devices (140); 
a scintillator (180); 

a light absorbing layer (150) disposed between 
said scintillator (180) and said light sensitive 
imaging array (120) and substantially over at 
least one of said plurality of light sensitive Im- 
aging regions (130) and said plurality of switch- 
ing devices (140); and 

wherein said light absorbing layer (150) reduc- 
es the amount of light incident on said at least 
one of said plurality of light sensitive imaging 
regions (130) and said plurality of switching de- 
vices (140) from said scintillator (180). 

5. The radiation imager of claim 4 wherein said light 
absorbing layer (1 50) is disposed substantially over 
said plurality of light sensitive imaging regions 
(130). 

6. The radiation imager of claim 4 or 5 wherein said 
light absorbing layer (150) is disposed substantially 
over said plurality of switching devices (140). 

7. A method for fabricating a radiation imager, the 
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method comprising: 

providing a light sensitive imaging array (120) 
having a plurality of light sensitive imaging re- 
gions ( 1 30) and a plurality of switching devices s 
(140); and 

forming a light absorbing layer (150) substan- 
tially over at least one of the plurality of light 
sensitive imaging regions (130) and the plural- 
ity of switching devices (140), the light absorb- io 
ing layer (150) operable to reduce the amount 
of light incident on the at least one of the plu- 
rality of light sensitive imaging regions (130) 
and the plurality of switching devices (140) from 
a scintillator (180) disposable over the light ab- is 
sorbing Imaging array (120). 

8. The method of claim 7 wherein the forming the light 
absorbing layer (150) comprises forming the light 
absorbing layer (150) substantially over the plurality 20 
of light sensitive imaging regions (130). 

9. A method for fabricating a radiation imager, the 
method comprising:" 

25 

providing a light sensitive imaging array (120) 
having a plurality of light sensitive imaging re- 
gions (130) and a plurality of switching devices 
(140); and 

forming a light absorbing layer (150) substan- 30 
tiafty over at least one of the plurality of light 
sensitive imaging regions (130) and the plural- 
ity of switching devices (140), the light absorb- 
ing layer (150) operable to reduce the amount 
of light incident on the at least one of the light 35 
sensitive imaging regions (1 30) and the plural- 
ity of switching devices (140) from the scintilla- 
tor (180); and 

providing a scintillator (180) over the light ab- 
sorbing layer. (150). 40 

10. The method of claim 9, wherein the forming the light 
absorbing layer (150) comprises forming the light 
absorbing layer (1 50) substantially over said plural- 
ity of light sensitive imaging regions (130). 45 
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